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学 位 論 文 の 内 容 の 要 旨 
 
 
Light induced resistance was investigated by using red light and broad bean (Vicia faba L.) plant 
inoculated with Alternaria tenuissima and Botrytis cinerea for understanding the resistance 
mechanism. Red light could inhibit formation of infection hypha and reduce the infection hyphal 
growth resulting in less number of cell invasded per infection hypha shown by restricted necrotic 
lesion only in inoculated surface of broad bean leaflets against B. cinerea. Red light could also 
suppress lesion development in heat treated heated susceptible broad bean leaflets by restricted 
growth and formation infection structure and the results suggested a relationship between lesion 
development and phytoalexin production in broad bean leaves inoculated with B. cinerea. Red 
light could suppress a newly recognized broad bean leaf spot disease caused by A. tenuissima. 
Lesion development was completely suppressed in red light irradiated broad bean leaflets where 
A. tenuissima failed to produce infection hypae, irrespective of isolate or spore concentration. 
Pre-treatment of leaflets with red light  for 24 h before inoculation also suppressed the lesion 
development, suggested that the disease suppression in broad bean leaflet is due to light-induced 
resistance. Red light also suppressed susceptibility induced by A. tenuissima SGF, thus, lesion 
formation and development were suppressed when leaflets were inoculated with the spores of A. 
alternata suspended in A. tenuissima SGF under red light.Study on a relationship between red 
and far-red light on red light-induced resistance in broad bean against A. tenuissima indicated 
that red light suppressed formation and development of lesion, while far-red light had no 
suppressive effect on lesion formation as well as development. Red light, whether preceded or 
followed could suppress lesion development, though preceding irradiation was more significant 
than following irradiation with far-red irradiation or in the dark. Far-red light suppressed the red 
light effect whether far-red irradiation was before or after red irradiation, though there were no 
 significant different when far-red light was replaced with dark. The effect of metabolic inhibitors 
on red light-induced resistance of broad bean against Botrytis cinerea was also investigated and 
found that red light failed to inhibit the formation of infection hyphae from appressorium as well 
as growth of infection hypha when leaflets were treated with an inhibitor of photosynthesis, 
DCMU or an inhibitor of protein synthesis, cycloheximide. In microscopic studies, clear cell 
browning was recognized only in red light irradiated control leaflets. Moreover, DCMU and 
cycloheximide treated leaflets produced black necrotic lesion even under red light irradiation for 
48h, which was extended on uninocoulated lower surface. DCMU did not affect on fungal growth, 
spore production and spore germination of B.cinerea. Cycloheximide at the concentration of 25μ
g/ml suppressed mycelial growth but not spore production. However, cycloheximide with the same 
concentration completely inhibited the spore germination. Based on these results, it might be 
concluded that red light-induced resistance in broad bean plants is pathogen non-specific, 




論 文 審 査 の 結 果 の 要 旨 
 
 
 本研究は、ソラマメと病原糸状菌（Alternaria tenuissima と Botrytis cinerea）の系を用いて植物
の光誘導抵抗性を生理学的に究明したもので、その内容は以下のように要約される｡ 










 「ソラマメ斑点病」“leaf spot of broad bean”と命名された Alternaria tenuissima に起因する新
病害に対する赤色光誘導低抗性について検討した。その結果、病斑形成は赤色光照射によって完全に




黒下では A.alternata が感染できるようになり、病斑が形成された。この結果から、SGF にはソラマ
メに感受性を誘導する因子の存在することが明らかとなった。しかし、赤色光は A.tenuissima の SGF
による感受性誘導効果を抑制した。すなわち、赤色光は A.tenuissima の SGF に懸濁した A.alternata
の胞子接種によるソラマメ葉への病斑形成及び病斑進展を抑制した。これらの結果より、
A.tenuissima は胞子発芽時にソラマメに対する感受性誘導因子を生成し感染を成立させているが、赤
















かつ熱安定性で、しかもその発現には de novo な光合成活性やタンパク質合成活性などの宿主代謝系
が深く関与していることを明らかにした。これらの光誘導抵抗性に関する研究業績は、植物の病害抵
抗性機構の解明という植物病理学の重要課題の解決に寄与する新知見であり、博士の学位を与えるに
十分な価値を持つものと判定した｡ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
